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[Problems to be Solved by the Invention] 

It is superior in balance of impact resistance and hardness, it offers the propylene polymer composition which at 
same time is superior in stiffness and toughness. 

[Means to Solve the Problems] 

[A] (A-l) MFR (230 deg Q2. 16 kg load) is a range of 0. 1 - 1000 g/10 min, (A-2) consists of 64 deg C decane 
soluble component; 0. 1-20 weight % and 64 deg C decane insoluble component; 99.9-80 weight %, (A-3) propylene 
polymer;40~90 weight %, [B] (b-1) density where pentad isotacticity of 64 deg C decane insoluble component are 
0.96 - 0.99 ranges is a range of 0.860 - 0.900 g/cm 3 , (b-2) MFR (190 deg Q2.16 kg load) is a range of 0.05 - 50 g/10 
min, temperature of maximum peak position in endothermic curve which was measured due to (b-3) differential 
scanning calorimeter (Tm) with density (d), ethylene and number of carbon atoms which satisfy therelationship 
which is displayed with Tm < 400 X d-250 a 4 - 20 ethylene a where -olefin consists of copolymer; 100 parts by 
weight and crystal nucleating agent; 0.001-5 parts by weight propylene polymer composition which consists of - 
olefin copolymer composition; 5-35 weight %, and [C] inorganic filler; 5-25 weight %. 

[Claim(s)] 

[Claim 1] 

[A] (A-l) melt flow rate in 230 deg C, 2. 16 kg load, is a range of 0. 1 - 1000 g/10 min, 

(A-2) It consists of 64 deg C decane soluble component; 0.1-20 weight % and 64 deg C decane insoluble 
component; 99.9-80 weight %, 

(A-3) pentad isotacticity of 64 deg C decane insoluble component 0.96 - 0.99 ranges is 
propylene polymer;40-90 weight %, 

[B] (B-1) ethylene and number of carbon atoms a 4 - 20 -olefin with copolymer, 

(i) density is a range of 0.860 - 0.900 g/cm 3 , (ii) melt flow rate in 190 deg C, 2. 16 kg load is a range of 0.05 - 50 g/10 
min, 

temperature of maximum peak position in endothermic curve which was measured due to (iii) differential scanning 
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calorimeter (Tm ( deg C)) with density (d (g/cm 3 )), 



propylene polymer composition which ethylene a which satisfies the relationship which is displayed with Tm 



[Claim 2] 

injection molded article which consists of propylene polymer composition which is stated in Claim 1 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, as it is superior in stiffness and impact resistance, forms molded article which is superior even 
in toughness regards the possible propylene polymer composition and its injection molded article. 



[0002] 
[Prior Art] 

polyolefin, polyester, polyamide, polyacetal or other thermoplastic resin because it has possessed fabric ability, 
chemical resistance, electrical property, mechanical property etc which is superior, is processed in injection molded 
article, hollow molded article, film, sheet and etc is used for various application. 



But with application, impact resistance etc satisfactory there are times when you cannot say. 



[0003] 



low crystalline ethylene a -olefin copolymer or other modifier blending in for example thermoplastic resin impact 
resistance etc of molded article which consists of this kind of thermoplastic resin as method which improves, the 
method which it makes composition is known. 

But with conventional modifier, with application balance of impact resistance and hardness is not good, was. 
[0004] 

You consider these inventors, to this kind of condition and result of diligent research, you use ethylenic copolymer 
composition which consists of specific ethylene a-olefin copolymer and crystal nucleating agent as modifier of 
thermoplastic resin, you are superior in balance of impact resistance and hardness by at same time adding the 
inorganic filler, composition which is superior in stiffness and toughness is acquired discovering, this invention it 
reached to completion. 



[0005] 
[Objective] 

this invention is superior in balance of impact resistance and hardness, molded article which at same time is superior 
in stiffness and toughness is formed offers injection molded article which consists of possible propylene polymer 
composition and said propylene polymer composition has made objective. 



[0006] 

[Gist of Invention] 



As for propylene polymer composition which relates to this invention, 
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[A] (A-l) melt flow rate in 230 deg C, 2. 16 kg load, is a range of 0.1 - 1000 g/10 min, 

(A-2) It consists of 64 deg C decane soluble component; 0. 1-20 weight % and 64 deg C decane insoluble 
component; 99.9-80 weight %, 

(A-3) pentad isotacticity of 64 deg C decane insoluble component 0.96 - 0.99 ranges is 
propylene polymer; 40-90 weight %, 

[B] (B-l) ethylene and number of carbon atoms a 4 - 20 -olefin with copolymer, 

(i) density is a range of 0.860 - 0.900 g/cm 3 , (ii) melt flow rate in 190 deg C, 2.16 kg load is a range of 0.05 - 50 g/10 
min, 

temperature of maximum peak position in endothermic curve which was measured due to (iii) differential scanning 
calorimeter (Tm ( deg C)) with density (d (g/cm 3 )), 

ethylene a which satisfies relationship which is displayed with Tm 

[0007] 

In addition, injection molded article which relates to this invention consists of the aforementioned propylene polymer 
composition, it has made feature. 

[0008] 

[Embodiment of the Invention] 

You explain concretely below, concerning propylene polymer composition and the injection molded article which 
relate to this invention. 

[0009] 

propylene polymer composition which relates to this invention, propylene polymer (A) with, ethylene a which 
consists of ethylene a -olefin copolymer and crystal nucleating agent -olefin copolymer composition (B) with, 
consists of inorganic filler (C). 

[0010] 

First you explain concerning each component which forms polypropylene type copolymer composition which relates 
to this invention. 

propylene polymer which is used with [propylene polymer (A)] this invention is specific 64 deg C decane insoluble 
component and propylene polymer which possesses 64 deg C decane soluble component. 

[0011] 

melt flow rate (Conforming to MFR; ASTM D1238, it measures under 230 deg C, 2. 16 kg load) of this kind of 
propylene polymer (A) 0. 1 - 1000 g/10 min, preferably 0. 1-500 g/10 min, furthermore is preferably 1-500 g/10 min, 
it is desirable. 

[0012] 

In addition, this kind of propylene polymer (A) (1) 64 deg C decane insoluble component 99.9 - 80 weight %, 
preferably 99.9-8 2 wt %, furthermore at quantity of preferably 99.9-85 weight % 0. 1 - 20 weight %, preferably 
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0. 1-18 weight %, furthermore contains (2) 64 deg C decane soluble component at quantity of preferably 0. 1-15 
weight %. 

[0013] 

Furthermore, with this invention as for 64 deg C decane soluble component and insoluble component of the 
propylene polymer, it is divided like below. 

Until 0.05 g adding 2 g, stabilizer, it melts sample in decane of namely, 500 ml, with 145 deg C, it agitates. 

Being a place where it melts, in order for melt temperature 64 deg C ago, you adjust, with 64 deg C 2 hours after 
agitating, you filter with the filter which is heated to 64 deg C. 

With this kind of operation, filtrate side (64 deg C decane soluble component) with precipitate (64 deg C decane 
insoluble component) with it is separated. 

In addition, with stabilizer adding to decane of 500 ml, for the second time, until it melts with 145 deg C, it agitates 
precipitate, being a place where it melts, in order for melt temperature 64 deg C ago, it adjusts, furthermore with 64 
deg C 2 hours after agitating, it is possible to filter with filter which is heated to 64 deg C. 

[0014] 

64 deg C decane insoluble component 

With this invention, as for 64 deg C decane insoluble component of propylene polymer (A), as for pentad isotacticity 
(mmmm content), 0.96 - 0.99, preferably 0.965-0.99, furthermore there is a range of preferably 0.97-0.99. 

As for pentad isotacticity (mmmm content), Pmmmm 13 hi C-NMR spectrum (propylene unit continuing, 5 unit isotactic 
absorption intensity which derives in the methyl group of third unit in buoy which is connected) and from P w 
(absorption intensity which derives in all methyl groups of propylene unit) it is furthermore sought from below- 
mentioned formula. 

[0015] 

mmmm content=P ITunmm /P w 

13 C-NMR measurement is done for example following way. 

namely, sample 0.35g thermal decomposition is done in hexachlorobutadiene 2.0 ml. 

After filtering this solution with glass filter (G2), it loads in NMR tube of internal diameter 10 mm including 
deuterated benzene 0.5 ml. 

And Jeol Ltd. (DB 69-056-5023) make making use of GX-500 type NMR spectrometer, 13 C-NMR it measures with 
120 deg C. 

number of integrations makes 10000 time or greater. 
[0016] 

With this invention, as description above as for 64 deg C decane insoluble component of propylene polymer (A), if 
as description above characteristic is filled up, or it is possible consisting of homopolypropylene to have consisted of 
copolymer of propylene and other olefins. 

[0017] 
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As other olefins, you can list for example ethylene, 1- butene, 1- pentene, 1- hexene, 1- heptene, 1- octene, 1- decene, 
1- dodecene, 1- hexadecene, 4- methyl -1- pentene or other a -olefin, vinyl cyclopentene, vinyl cyclohexane, vinyl 
norbornane or other vinyl compound, vinyl acetate or other vinyl ester, maleic anhydride or other unsaturated organic 
acid or its derivative etc. 

[0018] 

It consists of homopolypropylene even among these, it is desirable. 

In addition polypropylene component which forms these 64 deg C decane insoluble component may contain, as the 
prepolymer which is formed for example 3- methyl -1- butene, 3, 3- dimethyl -1- butene, 3- methyl -1- pentene, 3- 
methyl -1- hexene, 3, 5, 5-trimethyl -1- hexene, vinyl cyclopentene, vinyl cyclohexane, vinyl norbornane or other 
homopolymer or copolymer by for example prepolymerization when this kind of prepolymer is included at quantity 
of trace for example 1 ppm~3 wt % extent, because crystallization rate becomes large, is desirable. 

[0019] 

64 deg C decane insoluble component 

64 deg C decane soluble component of propylene polymer (A), with rubber component of propylene polymer (A), 
usually consist of atactic polypropylene of propylene ethylene copolymer component and minute trace, but if it is a 
range which does not impair objective of this invention, aforementioned olefins furthermore it is possible to contain 
unit which is led from the polyene. 

[0020] 

If propylene polymer (A) as description above should have consisted of 64 deg C decane insoluble component and 
64 deg C decane soluble component, preparation method especially is not limited. 

homopolypropylene or other crystalline propylene polymer which for example beforehand is produced separately (A- 
1) with, propylene ethylene copolymer or other low crystalline or amorphous propylene polymer (A-2) it blends, 
aforementioned way the specific 64 deg C decane insoluble component and propylene polymer (A) which consists of 
64 deg C decane soluble component can be formed with. 

In addition, this kind of propylene polymer (A) may be formed, when other component (B), with (C) producing 
polypropylene resin composition, crystalline propylene polymer (A-l) with, with low crystalline or amorphous 
propylene polymer (A-2) as blend, or before blending with other component, to be formed is possible. 

[0021] 

In addition forming above-mentioned 64 deg C decane insoluble component and 64 deg C decane soluble component 
with the polymerization, it is possible to produce propylene polymer (A) (for example propylene type block 
copolymer). 

[0022] 

Furthermore aforementioned crystalline propylene polymer (A-l) and/or low crystalline or amorphous propylene 
polymer (A-2) also adding is good to propylene type block copolymer which is produced with this kind of 
polymerization. 

[0023] 

With this invention, as description above propylene type block copolymer, aforementioned crystalline propylene 
polymer (A-l), appropriately 2 kinds or more also to use it is possible low crystalline or amorphous propylene 
polymer (A-2). 
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[0024] 



If with this invention, as description above propylene polymer (A) which fills up condition can be acquired, 
crystalline propylene polymer as above-mentioned propylene type block copolymer, or blend starting material 
polymer (A-l), low crystalline or amorphous propylene polymer (A-2) or other manufacturing method especially is 
not restricted. Produces is desirable like below. 

[0025] 

When as description above propylene polymer (A) producing with the polymerization directly, catalyst for titanium 
catalyst or other olefin polymerization is used, it is desirable. 

In addition propylene polymer (A) case where it is manufactured by the blend, crystalline propylene polymer (A-l), 
low crystalline or amorphous propylene polymer (A-2) or other blend starting material polymer is something which 
is produced making use of catalyst for said olefin polymerization, it is desirable. 

[0026] 

(B) ethylene a which is used with [ethylene a -olefin copolymer composition (B)] this invention -olefin copolymer 
composition ethylene a-olefin copolymer (B-l) with consists of crystal nucleating agent (B-2). 

[0027] 

ethylene a -olefin copolymer (B-l) 

ethylene a which is used with this invention -olefin copolymer (B-l) the a of the ethylene and number of carbon 
atoms 4-20 -olefin is random copolymer. 

number of carbon atoms you can list 1 -butene, 1- pentene, 1- hexene, 4- methyl -1- pentene, 1- octene, 1- decene, 1- 
dodecene, 1- tetradecene, 1- hexadecene, 1- octadecene, 1- eicosene etc herea4 - 20 as -olefin. 

[0028] 

ethylene a -olefin copolymer with (B-l), as for constituting unit which is led from ethylene, it exists at ratio of 55 - 
99 weight %, preferably 65-98 weight %, more preferably 70-96 weight %, number of carbon atoms the a of 4- 20 
as for constituting unit which is led from -olefin exists at ratio of 1 -45 weight %, preferably 2-35 weight %, more 
preferably 4-30 weight % is desirable. 

[0029] 

ethylene a -olefin copolymer composition is decided, in sample tube of 10 mm diameter the copolymer of 
approximately 200 mg measuring <sup>13C-NMR spectrum, of sample which is melted in uniform in 
hexachlorobutadiene of 1 ml under measurement condition of the measurement temperature 120 deg C, measurement 
frequency 25.05 MHz, spectral width 1500 Hz, pulse repeat time 4.2 s., pulse width 6 \i sec. 

[0030] 

This kind of ethylene a -olefin copolymer density is a range of 0.860 - 0.900 g/cm 3 , preferably 0.870-0.900 g/cm 3 , 
more preferably 0.870-0.895 g/cm 3 , temperature of maximum peak position in endothermic curve where it was 
desirable, melt flow rate (MFR) in 190 deg C, 2.16 kg load is a range of 0.05 - 50 g/10 min, preferably 0.1-40 g/10 
min, more preferably 1-20 g/10 min, was desirable, it measured due to differential scanning calorimeter (DSC) (Tm 
(deg C)) with density (d (g/cm 3 )), 
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Tm< 4 0 0*d - 2 5 0 

preferably Tm<450*d-297 

more preferably TmTm<500*d - 344 

particularly preferably Tm<550xd-391 

So relationship which is shown is satisfied, it is desirable. 

[0031] 

Furthermore, regarding to this invention, density, MFR and Tm are measured like below, 
density 

As for density (g/cm 3 ), 1 hour thermal processing it did strand which is acquired at the time of MFR measurement 
with 2.16 kg load in 190 deg C with 120 deg C,l hour applied and to room temperature gradual cooling after doing, 
it measured with density gradient tube. 

[0032] 

MFR 

MFR (g/10 min) is measured under condition of 190 deg C, 2. 16 kg load in accordance with ASTM D1238-65T. 

[0033] 

Tm 

temperature (Tm ( deg C)) of maximum peak position of endothermic curve which was measured due to the DSC, it 
stuffs sample approximately 5 mg to aluminum pan and withlO deg C per minute temperature rise does to 200 deg C, 
with 200 deg C 5 min after keeping, with 20 deg C per minute cooling it does to room temperature, when 
temperature rise doing next with 10 deg C per minute, endothermic curve it is furthermore sought. 

Measurement used Perkin Elmer make DSC-7 type equipment. 

[0034] 

crystal nucleating agent (B-2) 

As crystal nucleating agent, it is used without various crystal nucleating agent which is known until recently 
especially being restricted. 

As desirable crystal nucleating agent, it is possible even among them to illustrate crystal nucleating agent which is 
listed on description below. 

[0035] 

[Chemical Formula 1] 
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R 



R, -Q-°\' 

K 1 J 

R ! 



c 
II 

P-C- 



M 



[0036] 

(In Formula, as for R 1 with hydrocarbon group of oxygen, sulfur, or the carbon number 1-10, as for R 2 , R 3 with 
hydrocarbon group of hydrogen or carbon number 1-10, the R 2 , R 3 with same kind and it is good with different kind, 
R 2 , the R 3 or R 2 and R 3 connecting, it is possible to have become annular, as for M, with metal atom of 1 - trivalent, 
as for n it is a integer 1-3.) concrete, sodium-2, 2'-methylene-bis (4 and 6 -di-t-butyl phenyl) phosphate, sodium-2, 
2 f -ethylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate, lithium-2, 2'-methylene-bis- (4 and 6 -di-t-butyl phenyl) 
phosphate, lithium-2, 2'-ethylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate, sodium-2, 2*-ethylidene-bis (4 -i- 
propyl-6-t-butyl phenyl) phosphate, Uthium-2, 2-methylene-bis (4 -methyl-6-t-butyl phenyl) phosphate, hthium-2, 
2'-methylene-bis (4 -ethyl-6-t-butyl phenyl) phosphate, calcium-bis [2, X -thio bis (4 -methyl-6-t-butyl phenyl) 
phosphate], calcium-bis [2, T -thio bis (4 -ethyl-6-t-butyl phenyl) phosphate], calcium-bis [2, T -thio bis- (4 and 6 - 
di-t-butyl phenyl) phosphate], magnesium-bis [2, 2' -thio bis (4 and 6 -di-t-butyl phenyl) phosphate], magnesium-bis 
[2, 2' -thio bis- (4 -t-octyl phenyl) phosphate], sodium-2, 2'-butylidene-bis (4 and 6 -di- methylphenyl) phosphate, 
sodium-2, 2'-butylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate, sodium-2, 2-t-octyl methylene-bis (4 and 6 -di- 
methylphenyl) phosphate, sodium-2, 2'-t-octyl methylene-bis (4 and 6 -di-t-butyl phenyl) phosphate, calcium- bis- (2, 
2' -methylene-bis (4 and 6 -di-t-butyl phenyl) phosphate), the magnesium-bis [2, 2' -methylene-bis (4 and 6 -di-t- 
butyl phenyl) phosphate], barium-bis [2, T -methylene-bis (4 and 6 -di-t-butyl phenyl) phosphate], sodium-2, 2'- 
methylene-bis (4 -methyl-6-t-butyl phenyl) phosphate, sodium-2, 2'-methylene-bis (4 -ethyl-6-t-butyl phenyl) 
phosphate, sodium (4, 4' -dimethyl-5, 6'-di-t-butyl-2, 2'-biphenyl) phosphate, calcium-bis [(4, 4' -dimethyl-6, 6-di-t- 
butyl-2, 2'-biphenyl) phosphate], sodium-2,2'-ethylidene-bis (4 -m-butyl-6-t-butyl phenyl) phosphate, sodium-2, 2'- 
methylene-bis (4 and 6 -di- methylphenyl) phosphate, sodium-2, 2'-methylene-bis (4 and 6 -diethyl phenyl) 
phosphate, potassium-2, 2'-ethylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate, calcium-bis [2, 2' -ethylidene-bis (4 
and 6 -di-t-butyl phenyl) phosphate], magnesium-bis [2, T -ethylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate], 
the barium-bis [2, T -ethylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate], aluminum-tris [2, 2' -methylene-bis (4 
and 6 -di-t-butyl phenyl) phosphate] and aluminum-tris [2, 2' -ethylidene-bis (4 and 6 -di-t-butyl phenyl) phosphate] 
and it is possible toillustrate blend of these 2 or more. Especially sodium-2, 2'-methylene-bis (4 and 6 -di-t-butyl 
phenyl) phosphate is desirable.]]]]]]]]]]]]] 

[0037] 

[Chemical Formula 2] 



0 
I! 

P-0 



M 



u 



[0038] 

(In Formula, as for R 4 with hydrocarbon group of hydrogen or the carbon number 1-10, as for M, with metal atom of 
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1 - trivalent, as for the n it is a integer 1 - 3.) concretely, sodium-bis (4 -t-butyl phenyl) phosphate, sodium-bis (4 - 
methylphenyl) phosphate, sodium-bis (4 -ethyl phenyl) phosphate, sodium-bis (4 -i-propyl phenyl) phosphate, 
sodium-bis (4 -t-octyl phenyl) phosphate, potassium-bis (4 -t-butyl phenyl) phosphate, calcium-bis (4 -t-butyl 
phenyl) phosphate, magnesium-bis (4 -t-butyl phenyl) phosphate, lithium-bis (4 -t-butyl phenyl) phosphate, 
aluminum-bis (4 -t-butyl phenyl) phosphate and it is possible to illustrate blend of these 2 kinds or more. 

Especially sodium-bis (4 -t-butyl phenyl) phosphate is desirable. 

[0039] 

[Chemical Formula 3] 




OH 

[0040] 

(In Formula, R 5 is hydrocarbon group of hydrogen or carbon number 1—10.) concretely, 1, 3, 2 and 4 -dibenzylidene 
sorbitol, 1, 3- benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3- benzilidine-2, 4- p- ethyl benzilidine sorbitol, 1, 
3- p- methyl benzilidine-2, 4- benzilidine sorbitol, 1, 3- p- ethyl benzilidine-2, 4- benzilidine sorbitol, 1, 3- p- methyl 
benzilidine-2, 4- p- ethyl benzilidine sorbitol, 1, 3- p- ethyl benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3, 2, 4- 
di (p- methyl benzilidine) sorbitol, 1, 3, 2, 4- di (p- ethyl benzilidine) sorbitol, 1, 3, 2, 4- di (p- n- propyl benzilidine) 
sorbitol, 1, 3, 2, 4- di (p- i-propyl benzilidine) sorbitol, 1, 3, 2, 4- di (p- n- butyl benzilidine) sorbitol, 1, 3, 2, 4- di (p- 
s-butyl benzilidine) sorbitol, 1, 3, 2, 4- di (p- t-butyl benzilidine) sorbitol, 1, 3, 2, 4- di (2' and 4' -dimethyl 
benzilidine) sorbitol, 1, 3, 2, 4- di (p- methoxy benzilidine) sorbitol, 1, 3, 2, 4- di (p- ethoxy benzilidine) sorbitol, 1, 
3- benzilidine -2- 4- p- chloro benzilidine sorbitol, 1, 3- p- chloro benzilidine-2, 4- benzilidine sorbitol, 1, 3- p- 
chloro benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3- p- chloro benzilidine-2, 4- p- ethyl benzilidine sorbitol, 
1, 3- p- methyl benzilidine-2, 4- p- chloro benzilidine sorbitol, 1, 3- p- ethyl benzilidine-2, 4- p- chloro benzilidine 
sorbitol and 1,3,2 and 4 -di be able to illustrate blend of (p- chloro benzilidine) sorbitol andthese 2 or more, 
Especially 1, 3, 2 and 4 -dibenzylidene sorbitol, 1, 3, 2, 4- di blend of (p- methyl benzilidine) sorbitol, 1, 3, 2, 4- di 
(p- ethyl benzilidine) sorbitol, 1, 3- p- chloro benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3, 2, 4- di (p- chloro 
benzilidine) sorbitol and those 2 kinds or more is desirable. 

[0041] 

As other nucleating agent, be able to illustrate metal salt of aromatic carboxylic acid and aliphatic carboxylic acid, 
concretely, aluminum benzoate salt, p- t-butyl aluminum benzoate salt and sodium adipate, sodium 
thiophenecarboxylate, pyrrole sodium carboxylate etc can be listed. 

[0042] 

ethylene a -olefin copolymer composition manufacturing 

ethylene a which is used with this invention -olefin copolymer composition (B), the aforementioned ethylene a - 
olefin copolymer (B-l); 100 parts by weight and crystal nucleating agent for the polyolefin (B-2); is formed from 
0.001 - 5 parts by weight, preferably 0.01-2 parts by weight. 

[0043] 

This kind of ethylene a -olefin copolymer composition in range which does not impair the objective of this invention, 
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anti-weathering agent stabilizer, heat resistant stabilizer, antistatic agent, anti-slip agent, anti-blocking agent, anti-fog 
agent, lubricant, pigment, dye, plasticizer, antioxidant, hydrochloric acid absorbent, antioxidant or other additive to 
(B), may be combined according to need. 

In addition, gist of this invention if it does not deviate, trace to blend it is possible other synthetic resin. 
[0044] 

This kind of ethylene a -olefin copolymer composition adopting method of option of the public knowledge, produces 
(B), to be possible, other component which is added for example ethylene a -olefin copolymer (B-l), by crystal 
nucleating agent for polyolefin (B-2), and desire, making use of extruder, kneader etc it is acquired by melt mixing 
doing. 

[0045] 

In addition, it can combine this kind of ethylene a -olefin copolymer composition, to various thermoplastic resin as 
impact resistance modifier. 

[inorganic filler (C)] 

Concretely, fine powder talc, kaolinite (DANA 71.1.1.2), calcined clay, pyrophyllite, sericite (DANA 71.2.2a. 1), 
wallacenite or other natural silicic acid or silicate, sedimentary calcium carbonate, heavy calcium carbonate, 
magnesium carbonate or other carbonate, aluminum hydroxide, magnesium hydroxide or other hydroxide, zinc 
oxide, zinc white, magnesium oxide or other oxide, hydrated silicic acid calcium, hydrated silicic acid aluminum, 
hydrated silicic acid, anhydrous silicic acid or other synthetic silicic acid or silicate or other powder filler, mica or 
other flake filler, basic magnesium sulfate whisker, magnesium titanate whisker, aluminum borate whisker, sepiolite 
(DANA 74.3. lb. 1), the PMF (process ed Mineral Fiber), zonotrite, potassium titanate, elestadite or other fiber filler, 
glass balloon, fly ash balloon or other balloon filler etc can be used as inorganic filler which is used with this 
invention. 

As description above 2 kinds or more it is possible to jointly use inorganic filler. 
[0046] 

With this invention, it can use talc desirably even among these, can use fine powder talc of especially average 
particle diameter 0.01-10 \i m desirably. 

Furthermore it can measure average particle diameter of talc, with liquid phase settling method. 
[0047] 

In addition inorganic filler, especially talc which is used with this invention may be done surface treatment 
beforehand even with untreated. 

As this surface treatment, concretely, you can list chemical or physical treatment which uses silane coupling agent, 
higher aliphatic acid, aliphatic acid metal salt, unsaturated organic acid, organotitanate, resin acid, polyethylene 
glycol or other treatment agent. 

When talc where this kind of surface treatment is administered is used, the polypropylene composition which is 
superior even in weld strength, painting behavior, molding property can be acquired. 

[0048] 

In addition with this invention, with this kind of inorganic filler, it is possible also to use high styrene, lignin, 
reclaimed rubber or other organic filler. 
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propylene polymer composition which relates to [Manufacturing propylene polymer composition] this invention, as 
description above (A) propylene polymer, at quantity of 40 - 90 weight %, preferably 50-90 weight %, more 
preferably 55-90 weight %, particularly preferably 55-85 weight %, (B) ethylene a-olefin copolymer composition, 
at quantity of 35 - 5 weight %, preferably 28-10 weight %, more preferably 26-10 weight %, particularly preferably 
25-10 weight %, contains (C) inorganic filler at the quantity of 25 - 10 weight %, preferably 20-5 weight %. 

Furthermore, description above (A), (B), total of (C) is 100 weight %. 

[0049] 

When as description above propylene polymer composition which relates to the this invention which is formed from 
each component is used, as it is superior in impact resistance and stiffness, molded article which is superior even in 
toughness can be acquired. 

[0050] 

In addition, propylene polymer composition which relates to this invention because propylene polymer (A) which 
includes rubber component where ethylene content is little is used, is superior even in mold ability. 

Especially, when it uses for injection molding, because it is superior in the flow property when forming, flow mark it 
is difficult to be conspicuous, the injection molded article where external appearance is superior can be formed. 

[0051] 

If propylene polymer composition which relates to this invention is range which does not impair objective of this 
invention as description above in addition to each component, it is possible to contain according to need, other resin 
and other thermoplastic elastomer, various additives etc. 

[0052] 

As for example other resin, be able to use thermoplastic resin or thermosetting resin, concretely, poly 1- butene or 
other a -olefin homopolymer or copolymer, th ea other than above-mentioned component copolymer, maleic 
anhydride-modified polypropylene or other modified olefin polymer, nylon, polycarbonate, ABS, polystyrene, 
polyvinyl chloride, polyphenylene oxide, petroleum resin, phenolic resin etc of -olefin and vinyl compound can be 
used. 

[0053] 

As other elastomer, amorphous elastic copolymer, olefin thermoplastic elastomer, conjugated diene rubber etc which 
designates olefinic elastomer namely olefin other than aforementioned (B) as main component can be listed. 

[0054] 

In addition antioxidant, hydrochloric acid absorbent, heat resistant stabilizer, photo stabilizer, ultraviolet absorber, 
lubricant, antistatic agent, flame retardant, pigment, dye, dispersant, copper damage preventing agent, neutralizing 
agent, blowing agent, plasticizer, antifoaming agent, cross linking agent, peroxide or other flow property modifier, 
weld strength modifier etc can be used as additive. 

[0055] 

As description above simultaneously, or in sequential loading each component in for example Henschel mixer, V 
type blender, tumbler blender, ribbon blender, etc after kneading, it does propylene polymer composition which 
relates to this invention, melt mixing with such as single screw extruder, multi screw extruder, kneader, Banbury 
mixer it is acquired by. 

[0056] 
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When equipment which is superior in multi screw extruder, kneader, Banbury mixer or other kneading performance 
is used, from each component being able to acquire propylene polymer composition of high quality which is 
dispersed to uniform, it is desirable even among these. 

[0057] 

Adopting without especially limiting molding method of public knowledge, it can form propylene polymer 
composition which relates to this invention, in molded article of various shape. 

Even among these, forms in injection molded article is desirable. 

[0058] 

injection molding of propylene polymer composition usually depends on also shape of injection molded article which 
with resin temperature of 200 - 250 deg C, in addition is acquired, but it is done with injection pressure of usually 
800 - 1400 kg/cm 2 

[0059] 

injection molded article which it acquires, as it is superior in impact resistance and the stiffness, is superior even in 
toughness, at same time flow mark is not conspicuous, is superior in external appearance. 

Utilizes injection molded article of propylene polymer composition which relates to this kind of this invention, in 
broad application to be possible, it can utilize ideally in sheet application, bag, retort container, container or other 
container application, for example trim, interior panel, column cover or other automotive interior mount application, 
fender, bumper, side molding, mud guard, mirror cover or other automobile outdoor application, general 
miscellaneous goods application etc with such as for example housing, laundry tank or other household appliance 
application, uniaxially drawn film, biaxially drawn film, blown film or other film application, calendar molding, 
extrusion molding. 

[0060] 

Even in among descriptions above, it is superior to in each case of stiffness, heat resistance, impact resistance and 
toughness, it can use for ideal as part, bag, container or other container material for externally mounted part, housing, 
laundry tank or other household appliance inside application for example fender, bumper, side molding, mud guard, 
mirror cover or other automobile which can utilize characteristic which is superior even in external appearance 
effectively. 

[0061] 

[Effects of the Invention] 

When propylene polymer composition which relates to this invention is used, as it is superior in stiffness, impact 
resistance, molded article which is superior even in the toughness can be acquired. 

In addition, propylene polymer composition which relates to this invention is superior in mold ability, especially 
injection molding behavior, can form injection molded article where the flow mark is not conspicuous. 

[0062] 

[Working Example(s)] 

this invention furthermore is explained concretely below, on basis of Working Example, but this invention is not 
something which is limited in these Working Example. 
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[0063] 



Measurement of property of composition did furthermore, in this specification like below, 
flexural modulus (FM) 

Conforming to ASTM C790, it measured under condition of span 51 mm, flexing rate 20 mm/min making use of test 
piece of thickness 1/8 inch. 

[0064] 

Izod impact test (IZ) 

Conforming to ASTM D256, it measured with 23 deg C making use of the test piece (rear notch) of thickness 1/4 
inch. 

[0065] 

Rockwell hardness (HR) 

Conforming to ASTM D785, it measured making use of rectangular plate of the thickness 2 mm X vertical 120 mm 
Xside 130 mm. 

[0066] 

[Working Example 1] 

melt flow rate (MFR 2 3o) in 230 deg C, 2.16 kg load, with 10 g/10 min, quantity of 64 deg C decane soluble 
component the quantity of 0.4 weight %, 64 deg C decane insoluble component pentad isotacticity (mmmm content) 
of 99.6 weight %, 64 deg C decane insoluble component 0.982 homopolypropylene which is (A-l); melt flow rate 
(MFR 190 ) 70 parts by weight and density in 0.886 g/cm 3 , 190 deg C, 2. 16 kg load ethylene butene copolymer 
composition which the ethylene butene copolymer where temperature (Tm) of maximum peak position in 
endothermic curve which was measured due to 4 g/10 min, differential scanning calorimeter is 71.8 deg C (b-1) with, 
consists of Na-2, 2'-methylene-bis (4 and 6 -di-t-butyl phenyl) phosphate (crystal nucleating agent), in relation to 
ethylene butene copolymer 100 parts by weight, crystal nucleating agent 0.2 parts by weight is combined (B-1); 20 
parts by weight and talc (trade name micelle ton, Hayashi Kasei Co. Ltd. (DN 69-314-1897) make, average particle 
diameter 1.4 fi m); melt mixing doing 10 parts by weight, with 200 deg C, it manufactured propylene polymer 
composition. 

[0067] 

propylene polymer composition which it acquires, injection molding was done under the condition of resin 
temperature 200 deg C, injection pressure 1000 kg/cm 2 , mold temperature 40 deg C. 

flexural modulus, Izod impact test, Rockwell hardness was measured concerning molded article which it acquires. 

Result is shown in Table 1. 

[0068] 

[Working Example 2] 

In Working Example 1, in place of ethylene butene copolymer composition (B-1), melt flow rate (MFR 190 ) density 
inO.887 g/cm 3 ,190 deg C, 2. 16 kg load ethylene octene copolymer composition which ethylene octene copolymer 
where temperature (Tm) of maximum peak position in endothermic curve which was measured due to 4 g/10 min, 
differential scanning calorimeter is 83.8 deg C (b-2) with, consists of crystal nucleating agent, ethylene octene 
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copolymer (b-2) in relation to 100 parts by weight, crystal nucleating agent 0.2 parts by weight is combined (B-2); 
Other than using 20 parts by weight, propylene polymer composition was manufactured with as similar to Working 
Example 1. 

[0069] 

injection molding it did in same way as Working Example 1 concerning propylene polymer composition which it 
acquires, measured flexural modulus, Izod impact test, Rockwell hardness. 

Result is shown in Table 1. 

[0070] 

[Working Example 3] 

homopolypropylene which is used with Working Example 1 (A-l); 30 parts by weight and melt flow rate (MFR 23 o)in 
230 deg C, 2. 16 kg load quantity of 22 g/10 min,64 deg C decane soluble component quantity of 10.8 weight %, 64 
deg C decane insoluble component the pentad isotacticity (mmmm content) of 89.2 wt %,64 deg C decane insoluble 
component 0.978 propylene block copolymer which is (A-2); 44 parts by weight and the ethylene butene copolymer 
composition which is used with Working Example 1 (B-l); melt mixing doing 16 parts by weight and talc;10 parts 
by weight which is used with Working Example 1, with 200 deg C, propylene polymer composition was 
manufactured. 

[0071] 

injection molding it did in same way as Working Example 1 concerning propylene polymer composition which it 
acquires, it measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is 
acquired. 

Result is shown in Table 1. 
[0072] 

[Comparative Example 1] 

homopolypropylene which is used with Working Example 1 (A-l); melt flow rate (MFRi 90 ) 70 parts by weight and 
density in 0.886 g/cm 3 , 190 deg C, 2.16 kg load ethylene butene copolymer where temperature (Tm) of maximum 
peak position in endothermic curve which was measured due to 4 g/10 min, differential scanning calorimeter is 71.8 
deg C (b-l); the melt mixing doing 20 parts by weight and talc; 10 parts by weight which is used with Working 
Example 1, with 200 deg C, it manufactured propylene polymer composition. 

[0073] 

injection molding it did in same way as Working Example 1 concerning propylene polymer composition which it 
acquires, it measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is 
acquired. 

Result is shown in Table 1. 
[0074] 

[Comparative Example 2] 

homopolypropylene which is used with Working Example 1 (A-l); melt flow rate 70 parts by weight and the density 
in 0.887 g/cm 3 , 190 deg C, 2. 16 kg load ethylene octene copolymer where temperature (Tm) of maximum peak 
position in the endothermic curve which was measured due to 4 g/10 min, differential scanning calorimeter is 83.8 
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deg C (b-2) with; the melt mixing doing 20 parts by weight and talc; 10 parts by weight which is used with Working 
Example 1, with 200 deg C, it manufactured propylene polymer composition. 

[0075] 

injection molding it did in same way as Working Example 1 concerning propylene polymer composition which it 
acquires, it measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is 
acquired. 

Result is shown in Table 1. 



[0076] 



[Comparative Example 3] 

homopolypropylene which is used with Working Example 1 (A-l); 80 parts by weight and the aforementioned 
ethylene octene copolymer (b-2) with; melt mixing doing 20 parts by weight, with 200 deg C, it manufactured 
propylene polymer composition. 



[0077] 



injection molding it did in same way as Working Example 1 concerning propylene polymer composition which it 
acquires, it measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is 
acquired. 



Result is shown in Table 1. 



[0078] 



[Comparative Example 4] 



homopolypropylene (A-l); 40 parts by weight and propylene block copolymer (A-2); 44 parts by weight and 
ethylene butene copolymer composition (B-l); melt mixing doing 16 parts by weight, with 200 deg C, it 
manufactured propylene polymer composition. 



[0079] 



injection molding it did in same way as Working Example 1 concerning propylene polymer composition which it 
acquires, it measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is 
acquired. 



Result is shown in Table 1 . 



[0080] 

[Table 1; Translation] 

1 . Carried out example 1 

2. Carried out example 2 

3. Carried out example 3 

4. Comparative example 1 

5. Comparative example 2 

6. Comparative example 3 

7. Comparative example 4 

8. weight unit 

9. Blending material 

10. Homopolypropylene (A-l) 
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1 1 . Propylene block copolymer (A-2) 

1 2 . Ethylene butene copolymer composition (B- 1 ) 

13. Ethylene butene copolymer (b-1) consists of 100 weight unit and nucleus agent 0.2 weight unit. 

14. Ethylene octene copolymer composition (B-2) 
15. Ethylene octene copolymer (b-2) consists of 100 weight unit and nucleus agent 0.2 weight unit. 

16. Ethylene butene copolymer (b-1) 

17. Ethylene octene copolymer (b-2) 

18. Talc 

1 9 . Bending modulus of elasticity 

20. Izod shock strength 

2 1 . Rockwell strength 

[Table 1] 
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y2. omuzmmmmz-tt&o zwrnrnztfy*.?* )v 

9- (G2) TiSiabit^S. fi*^{t^>-tf>0. 5 



ml^JDA, rtSl OmmONMR^i-ytr^A-r 
5. -?-LTB*«^ (*c) aGX-5 0 0SNMR||^ 
g!B£ffl<^ 1 2 0'CT 13 C-NMR©aiJ^S:ff M 

nmmz, 1 ooooieujUKh-r*, 
[ooi6] *%WT-it. ±m<D^otj.zfu^uy^m 

(A) ©6 4'Cf*>W^(l ±fE©cfc5&** 

^«7 f ptfu->«i:ftfi©^-w>'^ ymiKD^m^w-ii^its. 

[0 0 17] ttffltU7^>StLTtl mtfX^U 
>, l-^>, l-*>^>, l-'Vt-feX 1-'\7 f t->, 
\-3r?J-y. i-^-tr>, l- Kxir>. l-^+hr-trX 
n-^fr-x-^yj-ytzZV) a-*v? -< >, fc?x;i/-> 
^d^>5^>, \L—)\,y?w\**yy, ; )Vi£)l 
i- >fc £<d V-MtGVo. mm fc'xjuft <Jf co ex;pxx 

r-;k &*vw ym£E<»^mQ^mmtitz.\tt<Dm 

[0 0 18] Zlft^CD'S^-etK tf^/tf'J^PkTU^ 

<=>&&;i£^a£Lv\, Sfcz:cD6 4'CT r *>^fiS;^ 

-zfj-y. z.z-'j^fr-i-zfT-y. 3-^ 3^-1—0 t- 
>, 3-^5 1 ;u-i-'\+-tr>. 3,5,5-hU;<3 1 ;p-i-'\^-tr 
>, f— p^>t->, h'x;i/->^p^+»->, f 
x;py;i,#;ui->^t*o*5fia^Sfc«^a^*fc 
£ Afc^Hia^KJ: OMSn^ffil^t LTtt 

1 ppm- 3 a»%S«©»T*^T^^ <h, ^itiSS 

[0 0 19] 6 4'C^>^gK^- 
^aei/>^l^ (A) CO 6 4 c C5^>"JigJ&fr«, 
7°Ptlx>^a-&#: (A) CDP*AJ&#T&oT, 

pei/> • x^i^^a^fiic^icx^acDT^^ 
t)^cv^ffl-e$.n«. msi^-uy^ ymz c^te^ux 
[0020] ypeu>?sa-&* (a) ±t3cD«t^ 

fi6 4*0^* >^fig»t6 4-C^^nJi^^t^e) 

s.ttT'ptfi/^^a^CA-Di, 7"pt:i/>-ifi/ 
>^a-&#:f«t <h*o{s^ai4^^ p e u>^a 

^(A-2)t€r^U>h , TS^^:fC e toT. Wie©J:5 

tmfev 6 4 *c y^®i&ft 1 6 4 tf* y pJ^» 
t^^^^yptf^^a^ (a) ^^-rs^t^ 

CCOi^^^PfcrU^a-^fli: (A) 
m<Dl&tt (B) , (C) itfetC^'J^Ptfl/^^ 

mimrftyozmmrz®;^ m^n^aifuy^m^ 

(A-l) <h, {Si^S14Sc^L^tt7 P PbfU>^a^(A 
-2) iz&7Uy\ : tytLT<DMf$.2nT ! b<}:<, &Z>^ 




[0 0 2 1] Sfca^-lCj;0±fS6 4X:5 i tl>^m^ 

# (A) (fziix.tt7n\dU>% : 7ti-yi?&m&m £ 
[0 0 2 2] C© e to^a-&l'<toT®ig^nfc7 p Pt 

7 p Dei/>^S-&^(A-2) ^SOAfcckV^ 
[0 0 2 3] *389lTtt, ±te©J: 5 &7°Ptf 
P-v^a^f*. i»Ettfttt^ni;u>*«^t:-(A-l) 

[0 0 2 4] *ffiWCtt. ±B«>J:3£*fl : **&T?' 

pei/>^a^# (a) *»sctj}«7«ntf. ±gsy 

[0 0 2 5] ±EO«t5&^ntru>3R«^flE (A) * 
fi-&K«fct)il[«aiifir*l»K:tt. ^>«HflKtf®3i-u 

Vyrm&fo (A) dJ^U>FKJ:OWHSn*IRlc 

tt. ^ai±yptfi^>^a^(A-i) . rawed** l 

[0 0 2 6] [lfl/>- a-tU7^>*I^*ffl^ 

* (B) ] #fgHJTtefflT3 (B) X^U>- a-jfU 
37^ ifl/>-o-tl/7-f>* 

[0 0 2 7] X^l->- a-^l/7^>M^ (B-l) 

(B-l)te. Ifl/>tMSfS4~2 0©a-tl/7 

4~2 0Oa-tU7^>i:L'TH l-:7x>> l-'O 

>. i-r-fe>, l- h'^ir>, l-x h 7ft>, l-^^-y- 

[0 0 2 8] X^U> • a-*U-7-<>Pkm&#(B-l) 
Ttt. IfU>i^^n5i^*fttt, 55-9 91 
»tL<IJ6 5~9 8ii% < iDJftL<H7 
0~9 6a»%OfiJ^T?¥«EL. R^IST^4~2 0 

oa-ti'7-f yfrzmfrnzffif&mtiM i ~4 5 as 

%. iffSb<tt2~3 5lI% > J;0»*L<«4~3 

o affi%osrj^-e#SET-5 c t^as l t». 

[0 0 2 9] X^l^> • a-*U74 >&M'£>it<Di&.f$. 
tt, 1 0 mm <J> OKi|6HfttiT^J 2 0 0 m g <D&m&i£& 
lml CD'\^t»-i'PPy^vX>fcl^— 
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Sf© ,3 C-NMRX^i7 1M1 2 0t, W 

l£.m$L$lL 2 5.0 5 MHz , MM® 1 5 0 0Hz 

, /tJl/X**jILB#W4. 2 sec. /tJP^iJg 6 w sec. <D$1 

[0 0 3 0] ^CDJ:3^X7 C U> • >^a 
W0.8 6 0~0.9 0 0g/cm 3 . #2; 
KB0.8 7 0~0.90 0g/cm 3 , J;0$fSL< 
B0.8 7 0~0.8 9 5 g/cm 3 <7)3Sffl Id 
SSU, 19 01C. 2. 1 6 k.gffiaCMStTS^l-h 
7D-1/-H (MFR) #0. 0 5~5 0 g/10#, $f 
£L<tt0. 1-4 0 g/10#. i0ffSL<ttl~2 
Og/10#©«BK:»SCia*3£L<. ^6*affl«l 
Sth (DSC) (CcfcOllteLfe©^fti^{C*3tt^«7ce 
(Tm CC) ) tffifll (d(g/cm 3 )) i: 

Tm<4 0 0xd-2 5 0 
jffSKte Tm<4 5 Oxd-2 9 7 
«J:0»^L-<tt Tm<5 0 0xd-344 
#C:jf?£L<tt Tm<5 5 0Xd-3 9 1 

[0 0 3 1] ft*. #fgBEK&l^T&g. MFR*5j;tf 
T m «RT<Z> £ 3 K L Tfi'J^ £ o 

^&(g/cm 3 )«, 1 9 CCfC&tt-S 2 . 1 6 k gffiaT© 
MFRffl"]^B#(c:#^tlSX h^>h*£l 2 0t:TlB#W 

[0 0 3 2] MFR 
MFR(g/10#)«. ASTM D1238-65TK:#£l^l90'C, 2.16k 

[0 0 3 3] Tm 

d s ciz&omfeisizmf&tomnmjzv-p&ma&m 

(Tm CC) ) te> St^5mgSrT;U5/t>{c|gi6 1 
0t/»T2 0 0 < C$T#1L, 2 0 0 < CT5#fS£yt 
L/cOD^2 0 < C/#T*^i&£T|S?iBU 1 0t:/ 

»T#?a-r^>iso©^fti^cto*J6e.n?)o ansa, /i 

>x;U-7-ttS!D S C - 7 
[0 0 34] 

[0 0 3 5] 

Mbi] 



(5) 
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R ' 



\ C 



P - c- 



M 



coo3 6] as*. R l \mm. estst %L<imm 
temm®. i~io oMft*$STS o , r 2 > R 3 «raa 

BR 2 i:R 3 ^bTS«i^oT^Tt)J:<, Mtt, 
1 ~ 3 ffi©^IH?ta& 0 . n 1 ~ 3 0ggcT& 

*. ) mj «7A-2, 2' -*^u>- ex 

(4,6-y-t-^7i^;l/) 7«7i-h, i-hU 
■7A-2, l' -X^'J^>-fc:X (4, 6-y-t-^fJl/7i- 
Jl/)7:tX7x-h 1 U^A^'-^ly^-lfX- 

(4,6-y-t-7*f^7ir;H 7^X7i- K Uf7A 
-2,2'-XfiJf>-f7. (4,6-y-t-7'f;P7i^)7 
*X7x-h, :hMJ<7A-2,2'-X^Ux>-fc?X (4-i 
-7"Dbf;k6-t-7*f;i/7iXJl') 7*7,7i-K U5 1 
"7A-2 ( 2'-^^U>-bfX (4-^fJH-t-7*? 1 ;|/7xZ 
;W 7«7x-K 0^A-2.2'-^U>-\£7. (4 
-X.^-Jl>-6-t-Zf^)l7 irJW 7*X7x-K 
"7A-t:*X [2,2'-^^t*X (4-^?;H-t-7'fJl'7x 

x;w 7*X7x-H , *;i/>"7A-t*7; [2,2'-^ 
tfx (4-if;i/-6-t-7fjP7xr;w 7*X7x-h] 

, #;Wv"7A-fc'X [2,2 , -^t*^.- (4,6-v-t-^ 
)l7x.—)l) 7*X7x- h] . V^v"7A-ex 

[2,2'-^;frfcfX (4,6-y-t-7"f*7xr;i/) 7*X7 
x— b] . T^>"^A-t*X [2,2'-^^-b'X- (4-t- 

*?fj|/7x^W yxxyx.-h] , :*-HJ£/»-2„ 

2'-7"f'Jf>-t'7 (4,fi-y-/f;i/7xx;W 7*X 
7x-K ^hU^A^'-T^U^-lfX (4,6-v 5 - 
t-7"f;P7x-;W 7*X7x-h 1 ±MJ-7A-2,2'- 
t-^^Mk^l^-fcfX U,t-i?-*3-)l7 x.—)V) 7 
*X7x-h, ^HJ^A-^'-t-^^M^l^- 
fcfX (4.6-5M- 7fJl/7xr;0 7*X7x-h, # 
;l/y"7A- tfX- (2,2'-^5 1 l'>-tfX (4.6-SM-:/^ 
;l/7xrjW7*X7x-H . V^v^A-fX [2, 
2'-^^l^>-b'X (4,6-y-l-7ff7x^) 7*7. 
7x-H , AU'y-A-tfX 11,1' -^J-Vy-MT. (4,6 
->'-t-7'fJl'7i-JH 7*7>7x-h] , ^"h'J'i'A 
-2,2'-*^U>-t:X (4-^^;U-6-t-^;P7a:x;W 
7*X7x-K ^MJ^A-^'-^U-^-fcfX (4- 
X^;U-6-t-^^7xx;P) 7^7x-K, ±hU 
•7 A (4, 4' -:x*3MI/-5, 6' -vM-:7*3\>l/-2, 2'-k'7x- 
M 7«7x-h> *;U->"7A-eX [ (4,4'-y?^^ 1 
;P-6, 6' -✓-t-^5 L ;U-2, 2' - fx xXJW 7tX7i- 



H . ^MJ-y-A^'-X^U^-fc'T; (4-m-^Jl/- 
6-t-7'f*7x^l') 7*X7x-K MJ "7 A-2, 
2'-/fl/>-h*X (4,6-y-^f;P7xr:JW 7*X7 
x— K ^MJ^A-^'-^l^-tf* (4,6-iy-X^ 
;U7xX;W 7*X7x-K A'j7A-2,2'-If'Jf 
>-fc:X (4, 6-v-t-^JU7xXJU) X*XXx— K 
^JPyyA-k'X [2, 2' -X^U ^>-fciX (4, 
^JP^xXJW 7«7x-H , 7^y7A-tX 

[2, 2" -X^ 'J 5*>- t^X (4, 6-iy-t-^;U7 xx;U) 
7*X7x-H . AD^A-trx [2,2'-XfUT>- 
tfX (4,6-y-t-7*f^7x-JW 7*X7x-h] , 
7^5X7A-MJX [2,2'-*:Fl/>-t:*X (4,6-^-t- 
7*?^7x^) 7*X7x-H ^<t^7;i/SX9A- 
hUX [2,2'-X^U7 ; >-t*X (4,6-y-t-7'f;i'7x 
x;U) 7*X7x-h] ^<t^Zine>CD2fflR±<©?l-g- 
W*m^T2> Z. #fC^- h U -7A-2, 2' 

l/>-t*X (4,6-y-t-7'f;P7x^W 7*X7x-F 

[0 0 3 7] 

Mb 2] 



(R+^^-O-^ — P -O 



M 



[0 0 3 8] (5£<K R 4 «*Siit>L<tt^S?g:l~l 
0 <D^k*^XTa5 0 , M«, l~3ffi©^S^T* 
0, n«l~3©g|ScT*&3. ) A&lWctt, ^MJ>7 
A-tfX (4-t-7*f;P7xx;W 7*X7x-b, -jr V 
U^A-fcl'X (4-^f^7xX;W 7^X7x-K ± 
MJ^A-tfX (4-If;P7xz;W 7*X7x-K 
th'J7A-E7, (4-i-yntf;i/Xxx;W ^XXx 
— K tMJ7A-HX W-t-^^MPXxXJW 7* 
77x-K A'J9A-b*7, (4-t-y^PXxXJl/) 7 
*X7x-h, 7j;U>"7A-tfX (4-t-7"fJl/7x^ 
;W 7tX7x-h. 7^y9A-tfX (4-t-X*^JI/ 
7xXW 7*X7x-H, U^A-hfX (4-t-^ 
JP7xZJW 7tX7x-K T;l/5xr7A-t*X (4-t 
-7 , f;i/7xr;W 7*X7x-h*<tt)!unf 1 021 

-tfX (4-1-7*^71-^) 7*X7x-hdWSL 
^. 

[0 0 3 9] 

Mfc3] 




OH 



OH 




[0 0 4 0] (3£<K R 5 «7K^t)L<«^^Cl~l 
0 (Dmt7km&-V$>2>o ) ^ttWKtt, l,3,2,4-v^> 

v u x > y ;u tf I — ;k i,3-^>->*Ut>-2, 4-p- * ^ 

JU^ > v U x > 7 f I — Jk 1 , 3-^ >y'Jr >-2, 4-p 

-if;^>y 'jf> y )V t* i — Jk i . 3-p-* x;u^ y 

v"Jf>-2,4- / <>yUf>yjHf I — Jk 1, 3-p-Xx 
JVOi? 'J x >-2, 4-^ yy'JfyyJl't'l ;k 1,3-p 

-^^;i/^>v'jx>-2,4-p-xxJ^>> ? Ux>y;i't' 

h -Jk 1 , 3-p-IfJK > V U x >-2, 4-p-* x;i^ > 
v'Jx>y;l't*l — ;k 1,3,2,4-5? (p-^fMyyU 

x» y;ut*l — ;k 1,3,2,4-5? (p-i5 i M>yUT 
» y;nfh-;k 1,3,2,4-5? (p-n-7*ne;K>yu 
x» y;ub*i — ;k 1,3,2,4-5? (p-i--xptr;i^>5? 
Ux» y;nfi — ;k 1,3,2,4-5? (p-n-^x;^>v 
Ux» y;uei — ;k 1,3,2,4-5? (p-s-y^;^>^ 
Ux» y;Ptfi — jk 1,3,2.4-5? (p-t-yx;u^>^ 
Ux» y;ut*h-;k 1,3,2.4-3? (2\4'-5?*xJk^ 
>y'Jr» y;uei — ;k 1,3,2.4-5? (p-* h+S"* 

>y'Jr» y;Ut*l — ;k 1,3,2,4-5? (p-lh + y^ 

>vUx» y;utfi — ;k i,3-^>5?Ux>-2-4-p- 
^ p;u^>vu x>y;Pt* 1 — ;k 1, 3-p-^ p;i^>5? 

U x >-2 , 4-^ > v U x > y ;P t* i — Jk 1 , 3-p-i? P )V 
^>y'J x >-2, 4-p-* > v'J x >y ;nf 1 — 
Jk 1 , 3-p-£ PM>y'Jf>-2, 4-p-X? 1 ;!/^ >5? U 

x>y;ut? 1 — ;k i,3-p-/?;K>>?'jf>2,4-p- 
^ dji^>5? Ux>y ;u t? 1 — ;k 1 , 3-p-x^;i/^ > 5? 

•J x>-2, 4-p-i7 DJK>yU x>y;P t' h-Jkfcckt/ 
1,3,2,4-5? (p-#a;i^>5?>Jx» y;nfl — ;kfc«fc 

tf£ft£0 2i@«JiCD^£f5£0iJ^Tf\ ttCl.3,2.*- 
y^>yUf>y;Hfl — Jk 1,3,2,4-5? (j>-^9)V^ 

>vUx»y;i'fi — ;k 1.3. 2, 4-5? (p-ifiK> 

yUf» y;Ut*l — ;k l,3-p-i?DJK>yiJf>- 
2, 4-p-/x;i/'<>5? l J x>y;ut*l — ;k 1, 3, 2, 4-5? 

(p-^ d > 5? u x » yjut'i — jktect tPe-ti cd 

[0 0 4 1] -e©ffc<75&3y<hUTtt. 7?#S*i7J;k*>g! 

^fe#®ST;k=x^A^, p-t-yx;^s#m7;k5x 

^Aig^Tvtf^xHJ^A, x^yx^Jk^>®S 
tMJ-?A, ep-k#;ktf>®xHJ-7A&£*£*£tf 

[0 0 4 2] X^k> • a-*U7* >&M-gi&*&fi£#1 

mm 

fig^l (B) tt, mftexxk>- a-tk7^>^# 

(B-i) ; 1 oosffiget, #u^-ky>offli^a«sij(B- 

2) ; 0. 0 0 l~5MffigB, $?£U<teO. 0 1~2M 

[0 0 4 3] Z.OJ:oteX.9l'> • a-*Uyj >&fi 
(B) Kte, *^H^CDg6tj§ r Jf/ e £t>7S:^®H 
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T. W<£tt2c£St BflKtft&M. ^«E*ihS)J, X'J>>y 
S*K "JffiJM. *<fcl»±M. £K!ftJR*lk IMfclBjtaW 

[0 0 4 4] iLCOJ^&Xxl^ • >#fi 

^^m^ (b> it. '£%\<D&M<D7jm&mmLTmm 

#*£#<B-1). #Utk7^>MSW(B-2), *3ct 
[0 0 4 5] Sfc, dC0«fc3^CX^k> • 

[«g«i^*S"j (o ] 

**WT»BSn4jllll*!ttltl/t, JMfrWKtt. « 
^*^;k^. ij^-'Jx-fh, filfig^k-, Wn7^7 

A, ^V^y9A^f©M, *^b7;k5X-^ 
A. >WWb7^->i7A»SCD*BMt«. 3E 

r7A, ^*^t;w=x^a. ^*as?> 

z<D7u->7Vi3tm#k ^seeitSjv^^^A^^x 
x^>^*;kv"i7A^^x*-. ^^7;P5x 

^A^X*— , -te^-^-fh, PMF (Processed Mi 
neral Fiber) . y*y K ^^>^*U, XU-X 

-> a. >ts. £<d/vv >v&&mix a *m t» -s ut *» 
[0 0 4 6] cine.©5^T i fo5';k^*w 

*L<fflt^n, #IC^Si@0. 0 1~1 0 //mCOSS: 
[0 0 4 7] *^*%Hj-cffll^n^>4l«ll7t*?riJ« #tc 

-?v>ifm, nzmmm. sm&&mi&, Tpmtmm 

[0 0 4 8] S&JMSHTtt. COJ: 5 i 
tfcfC, /W7vfU>3l. 'J^x>. H^A^ifcoWKS 

[7 p Pbfk>^a^fflfiEf3CO^S] *^(C«S^P 




>3ifi-&#£. 4 0-9 011%, $f£L<«5 0~9 
0fiffi%, <£9ff£ L<«5 5~9 0M%, 
L<«5 5-8 5fiffi%CDffiT, (B)X^U>-a- 
tk7^>M^M»$;, 35~5fiffi%, ffiL 
<IJ2 8~10li%, <tOiif$l/<B2 6~10li 
%, *Hc$?£L<fct2 5~1 0li%Oit. (C) & 
«S5fe«?J£2 5-1 011%, $?£L<«2 0~5Sffi 
%OiTtflTt^. £;B. ±13 (A) , (B) , 

(C) ©^fHii 0 Ofiffi%Tr&<S„ 

[0 0 4 9] ±fB©=fc5^:&fife^e.^^n^*^BJ 

[0 0 5 0] *^BJtC«^7 , 'DtfU>?SS-&#:ffi. 

[0 0 5 1] *^fc^«,7 F Dtfl^>^a^ffi^ 

[0 0 5 2] fc£A«fl!!<7>®flg«<hLT«. JfePlfflttlM 

fit. #«Jl-^T-><Cif©o-*W'7-f>#SUt^*fc 
±fEj£#UW<7> a k 7 > £: fx; Wfc 

— K ABS. ^UXfl/>, #U«MbfcfxJk #U7 

[0 0 5 3] ftS©X5-Xh-7-ibT«. HflfB (B) 
^1/7^ >*X77, hV-tat)%*l/7^ 

[0054] *fcsansatLTf4, m^itay, list© 
tfpffl. mem. ^iffi^j. ^?ai»±^j. mm. mat 

[0 0 5 5] *f8Wlr«S^atru>^M^ffl^ 
x.(i^\>->x;U5 ++»-—, VS7l/>y-, ?>7"7- 
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[0 0 5 6] ^ne>©5^T*>. £tttt>tm x-y 
<£ffl-fS£:, i$-IZftWL2tlfzm&m<D7 

[0057] *mn\z%&7u\f.v>%m&wm.$m 

[0 0 5 8] :/n£U>^fi£#:Mj£#l©l*tti^te, 

as 2 o o~2 5 o*c<z)iaf8g®«T, *fc#^n^wm 

Jifc»fl©»ttl::fcJ:*a«»#8 0 0-1 4 0 0 kg/cm 2 
[0 0 5 9] »&ttfc»tJHri£#,Btt. WW3SH$:fc=kaW 

m\zmm?2>z\ ttb.nwsw>{f* mwfc 

A. -T>71/- ^3 >7>f;i/A/<C<J:<D7^;PAfflji. # 
!/>y-^, #m^Jit*t;J:S->-hffl^ A'y 

MJA, -Y>A*, 3 fc£©SaWt|*lSyfl 

[0 0 6 0] ±ffi© 3 mit. Hfflttt. 

5rW^tCfiJfflL-5-&ffl^ctA«7x>^-. A*>A 

[0 0 6 1] 

[»■»©«&*] *fgBJtC«S^Dtf^>*a-&#:ffifig^i 
[0 0 6 2] 

[0 0 6 3] ^»6(=«V)TlUK4b<Otttton 
(FM) 

ASTM C7 90»C^«IUT. f 3 l/8< >?OK 
^^rfflt^T. 7,A>PbT5 1mm, ffltfiiS2 0 mm/ 



(8) 
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[0 0 6 4] ZrLZ2 KOTBtttt (I Z) 
ASTM D2 5 6KipfiaLT. JP£ 1 /4-f >^<D|£ 
Kit (Sfc/y^ 1 ) £ffl<^T, 2 3*CT»fi£Ufc. 

[0065] uvfyx-jimm (hr) 

ASTM D7 8 5KWLT. J»£2mmXfl£l 2 0 
ramxi 1 3 0mmCD£i1g£ffl I^T$!J^ Vfz. 
[0 0 6 6] 

[^ig«sjl] 230t:, 2. 16kgffiM{r*3ttS^;Uh^P- 
l^-h(MFR 230 )75^ 1 Og/10#T&0, 64*05^ >»Tig 
Efc#tf)ftW).4aft%. 64t:x# >^/&#<Z>tt#99. 6 

■i — (swmftmm. 982T&-5* ; &#U7 p Dt?U' 
XA-1) ; 7 0Sffig)5t. ^K^O. 886g/cm 3 . 190*0, 2. 
16kgffiM{C*3(t-5^;i/ h 7 D— U-- h (MFR 190 ) 7&*4g/10 

«^:tr-^^eotas(Tm)^7i.8 < c-e$)Sx5 i i/> • f 

7- (b-1) Na-2, 2' -*5PU">-t?X (4, 6->* 

&o. x^u> • zfj-y&m^tei o oasg&ic*tL 

«5-t;n->, mtf&m* w-iznj-m.ium) 10 
a»gB<t£. 2 o o c CT^Bi^bTyotf^>*a-& 

[oo6 7] nzntz^nvuyKm&ftmi&y)*. m 

mm&.2 OOt, Jftffiffil O 0 O kg/cm 2 . MS£4 
[0 0 6 8] 

mmm2) mmm 1 cas^r. x^u> • :/^x*a 

^#:ffifiK^l(B-l) (Dttt>9\Z, mmm. 887g/cm 3 . 190 
"C, 2. 16kg#at*3tt-&^;Wh^P — MMFR 190 )# 

4 g/io#, ^M^aES^»w fc =k d mfevrz&mmmz 

*5 tt<5 tT— * fire©MS (Tin) #83. 8*C T$> -5 X^ 1 U- 

x5 i i/> • ^^x^a^U)^) i o oaaa&icttL 

T, iSSH^^O. 2a»«&£*lfcX^U-> • 

x>*a-&^a^(B-2) ; 2 omm&z&mLrzum 
\*mmm 1 <hiwcLT^pei/xsa^#«^£^ 

[0 0 6 9] nzntzzfuvvy&m&foMmz-o^ 

y P-y?9x;Mig«£il!j5gL*:. 
1 lc^-r= 
[0 0 7 0] 

[fU60iJ3] HJS^lTffl^fc^^'jype^XA- 
1) ; 3 0Sl:Se«i:, 230*0, 2. 16kg^M(Ct3ttS^;i' h 
7U-U- h(MFR 230 )^2 2g/10#\ 64^5^* > Bj^fiE 
#CDffi7&tlO. 8fiffi%, 64*0^* >^RgfiE#<£>a7&*89. 2S 



MX. 64'C7 ; *>^^©<>^-y KT-f y^^^^f 
yf^ - (mmmm#?£) 978T&5 ^P e I' > 7p «y £ 
^S^(A-2) ; 4 4fi*g&<h. HJSMlTffl^ifcX^ 

u> • ^>*a^ffi^(B-o ; i 6 assist m 
mmivm*tz?)W 1 ommutz. 20 ox:xm 
mmm^xyu^y^m^wM^mm^tz. 
[0071] %^ntz^u\f.vy^m^wm.^.mz-o^ 
t, mmmi t.mmzm\htim\^ m*>titz&w&\z^ 

[0 0 7 2] 

[j±^j 1 ] mmm 1 tjb t^c*^ uypeuxA- 

1) ; 7 0S»gPi, &g#0. 886g/cm 3 . 190*0, 2.16kg 
^ffi{Cfett-5^;U h7U-U-h (MFR 190 ) #4g/10#, 

fcf-^fiB©MS(Tiii)^71.8'CT^«»X5 1 k> • -J"ry 
*fi-&*(b-l) ; 2 0fi»a5<h. UlSStfiJ 1 T*m>fc*JU 
^ ; 1 0a*gB<b£, 2 0 0*CTiggS*gii$L<T7 f Ptfl/ 

[0073] ff^n^^pif vy&m&WM®\z-o^ 
x. nm&u tmmzmm^L. mznrzf&m&iz^ 

m&mizvtz. mm^nzmTo 

[0 0 7 4] 

[Jt^J2] HJfi0iJlTffl^fc* ; E#U7 p Ptl/>(A- 
1) ; 7 0aM$<h. m&WO. 887g/cm 3 . 190"C, 2.16kg 
?gfaiC*5WS^JUh7P-l^— h^4g/10^-. ^M** 

Sl^SfKcJ; 0 mi£ hfz^Mm iz *3itS«7< e-^e: 

e©fi^(Tm)^83.8 , CT$)?)X5 1 ^> • ^^?>^a^r 
#:(b-2)t ; 2 oaffiSB.*:. HiS^J 1 xm^tzZiV? ; 

i oa»a$££< 2 o ox:xmmmmiyX^a\duym 
m-£WM®*wm\stzo 

[0075] n^ntzzfu^y&m&fom&mz-D^ 
t, mmmi tmmizmm^L. nzntz&w&iz-D 

g.*miz.^tz* i&mzm. 1 ic^-r. 

[0 0 7 6] 

[Jti&0tJ3] mfi^JlTfflV^c^^U^Ptfl/XA- 
1) ; 8 0a«gS<i:, Mf2x^U> • ^i7^>#a^(b 
-2) <h ; 2 oa»g(Ji$:, 2 0 0*CT^iS^LTyP 

if u y%&£fcm$.y>&fflmisrzo 
[0 0 7 7] f#e.n^7 p peu->^a^sa^tcovi 
t, uss^ji tmmizmaii&mL, mt>ntzi&Bg> 0 \z^> 

[0 0 7 8] 

[it!5f0ij4] tf^E/tfuVPtruXA-l) ; 4oaa§E 

-fu\f.vyzfu-y^^m.^m^-2) ; 4 4affigB 

t. X^U> • ^>*a^ffi^#J(B-l) ; 1 6 aft 

sb<»:£, 2 o o^xms&mm^x^a^uy^A^wm. 
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[0079] t#e,nfc7 p Dhru>isa^m^irtp^ [ooso] 
mi 



(US) 




*»0»2 


38««3 


*te« i 


Jt«&)2 


ite«3 






**$U7ot"l/y(A-l) 


70 


70 


30 


70 


70 


80 


40 




7ofc>y*o***«HKA-2> 






44 








44 


> 
K 


xm-/t>MIIHKB-l) 
r xfi/>^fy»#(»(b-i) -i 

100in^RHl0.2tll 

4Ktt J 


20 




15 








16 




iflty-mttttMflKB-2) 

100lUt.KMIO.2llS 

ktttt J 




20 














xfpy^fyMM»a-l) 








20 




















20 


20 








10 


10 


10 


10 


10 








fSUtt* CMPa) 


1680 


1710 


1610 


166D 


1700 


1600 


1540 


m?HmMK (J/b) 


145 


153 


224 


110 


129 


78 


108 




84.8 


85.3 


82.2 


83.5 


84.2 


86.7 


82.3 



(51) Int. CI. 6 FI 
C0 8L 23:08) 
B2 9K 23:00 



